Anti-tumour research of recombinant BCG using BZLF1 and hGM-CSF fusion genes.
The random primer Oligo(dT)15 was used in RT-PCR to obtain cDNA from the human granulocyte macrophage colony stimulating factor (hGM-CSF) gene and the Epstein-Barr virus (EBV) gene BZLF1. Then, the sequence splicing overlap extension method was used to obtain a GCBF fusion gene containing a linker sequence that encoded the polypeptide (Gly4Ser)3. The GCBF fusion gene was inserted into pMV261, which was then transformed into competent E. coli DH5 alpha cells, and positive cells were selected based on kanamycin resistance on LB plates. The recombinant plasmid pMVBZLF1 was extracted from E. coli, and BCG (Bacillus Calmette-Guérin) was transformed into competent cells. According to the RT-PCR results, the target genes hGM-CSF and BZLF1 were 461bp and 788bp in size, which was in agreement with the expected values. Construction of the recombinant plasmid by double enzyme digestion, amplification, sequencing and Western blotting confirmed that the GCBF fusion gene (1204bp) was correctly inserted into pMV261, successfully transformed into BCG competent cells, and properly expressed. After mice were injected with rBCG (recombinant BCG), antibody levels were detected using ELISA, and spleen cells were obtained and the killing rates of specific CTLs by rBCG were detected using a CTL assay kit. Then, the influence of rBCG on tumour cells was analysed in C57BL/6 mice. We found that rBCG-secreting cytokines hybridized with hGM-CSF and BZLF1 antibodies and that the rBCG vaccine stimulated antibody production in C57BL/6 mice. The specific cytotoxic effects of the spleen cells from the rBCG group on EB virus-positive tumour cells was significantly different from the cytotoxic effects of the control group cells (P<0.01). CD8+ T and CD4+ T lymphocytes were detected in the tumour tissues of the rBCG group mice by flow cytometry, indicating that CD8+ T and CD4+ T lymphocytes infiltrated into the tumour tissue in the mice. Morphological observations of the tumour sections from the rBCG-immunized mice showed the infiltration of lymphocytes into the tumour tissues. The average rBCG tumour volume was less than the average tumour volume of the control group. Thus, rBCG may inhibit the growth of EB virus-positive tumour cells in mice.